Changes in HSP70 and P53 expression are related to the pattern of electromechanical alterations in rat cardiomyocytes during simulated ischemia.
The objective was to relate the response of the HSP70 and P53 genes to the cessation and the recovery of cardiac muscle cell functions when submitted to ischemia-reperfusion. We have measured the electromechanical activity, the released enzymes and HSP70 RNA and protein levels in cultured neonatal rat cardiomyocytes (CM) in a substrate-free, hypoxia-reoxygenation model of ischemia-reperfusion. In parallel the expression of the two genes P53 (the key apoptosis regulator gene) and P21/Waf1 (the P53 target gene) has been evaluated. The functional recovery during post-'ischemic' reoxygenation was associated with an overexpression of HSP70 and P53 lasting until the functional parameters reverted back to the normal, prehypoxic values. In contrast, extending the substrate-free hypoxic treatment worsens the dysfunction of the cardiac muscle cell and, in these conditions, reoxygenation failed to restore cell functions and to activate HSP70. Finally, in the conditions of reversible 'ischemic' cell injury, an early and transitory activation of P53 was associated with the functional recovering process of the CM submitted to simulated ischemia. These observations are suggestive of a contributive role of both HSP70 and P53 to a cytoprotective program activated by reoxygenation in post-'ischemic' CM.